SYNOPSis Intraendothelial 'virus-like' particles were found in all cases requiring a renal biopsy: in 89 % of patients with systemic lupus erythematosus (SLE), in 73 % of those receiving renal transplants more than one year before, and in 24' 5 % of all other renal biopsies.
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The exact nature of the intraendothelial 'virus-like' inclusions detected in the renal biopsies of patients with SLE and their degree of specificity remain highly controversial. In the present paper we hope to provide further insight into the relationship between the prevalence and the occurrence of such particles and the various conditions for which the renal biopsies were performed.
Material
Three hundred and seventy-six renal biopsies were studied by light and electron microscopy and 243 out of these were also studied by immunohistochemistry.
The 376 renal biopsies performed on 356 patients showed a broad spectrum of disease (see Table) . Three hundred and twenty patients showed no evidence of SLE, and 36 had SLE proved by positive LE cell preparations, a raised titre of circulating antinuclear antibodies, or both. The patients with SLE showed three or more of the following signs and symptoms: polyarthritis, characteristic skin lesions, thrombocytopenia, leucopenia, Coombs test-positive anaemia. The diagnoses in the 320 patients without evidence of SLE were histological, except in those cases where the clinical diagnoses appeared more explicit. None of the patients had any history of exposure to drugs known to produce a systemic lupus erythematosus-like syndrome.
Methods
The techniques of light microscopy, of immunoReceived for publication 18 September 1972. 21 histochemistry, and of electron microscopy have already been described (Bariety, Druet, Lagrue, Samarcq, and Milliez, 1970a and each apparent. This membrane was often continuous :anned for with the endoplasmic reticulum, but was generally ns ranging free of ribosomes. Microtubules were located grids were either near the nucleus, sometimes even lying in the to be nega-perinuclear space, or far from the nucleus. No specific relationship between these microtubules and in patients other concomitant cytoplasmic organelles was es showed established. Their number varied considerably from ised when-one case to another. The clustered, interwoven Lecorrected microtubules showed the same characteristics in patients with SLE and without SLE. However, in the patients with SLE and in the patients with renal transplants more than one year after transplantation, they were generally more numerous and ed in the hence much easier to detect. s (Fig. 1) 
Discussion
We will confine the discussion to two points: (1) the degree of specificity for SLE of the inclusions and (2) their nature.
DEGREE OF SPECIFICITY OF THE INCLUSIONS
All authors insist upon the high prevalence or even the constancy of the inclusions in the renal biopsies of patients with SLE (Gy6rkey, 1969; Norton, 1969; Kawano, Miller, and Kimmelstiel, 1969; Bariety and Milliez, 1970b; Haas and Yunis, 1970; Grausz, Earley, Stephens, Lee, and Hopper, 1970; Bloodworth and Shelp, 1970; Hurd, Eigenbrodt, Worthen, Strunk, and Ziff, 1971; Garancis, Komorowski, Bernhard, and Straumfjord, 1971; Tisher, Kelso, Robinson, Gunnells, and Burkholder, 1971) . In the patients with SLE, identical structures were also described in the endothelial cytoplasm of muscular (Norton, 1969; Feorino, Hierholzer, and Norton, 1970) , dermal (Norton, 1969; Haas and Yunis, 1970; Feorino et al, 1970; Prunieras, Grupper, Durepaire, Beltzer-Garelly, and Regnier, 1970) , and synovial capillaries (Schumacher, 1970) in the lymph node tissue (Haas and Yunis, 1970) and in the cytoplasm of mononuclear cells of peripheral blood (Bariety, Amor, Kahan, Balafrej, and Delbarre, 1971; Gyorkey and Sinkovics, 1971) .
The results obtained in the renal biopsies of patients without any evidence of SLE are highly divergent. According to some authors the inclusions are observed in less than 5 % of cases (Gyorkey, 1969; Kawano et al, 1969; Grausz et al, 1970; Tisher et al, 1971; Gyorkey, Sinkovics, Min, and Gyorkey, 1972) , and to others in 20 to 25 % of the cases (Hurd et al, 1971; Garancis et al, 1971) .
Our results show that the inclusions (as they are defined by ultrastructure) are not specific for SLE but they may be found, as a rule, in all cases requiring a renal biopsy. This is in agreement with the numerous workers who showed inclusions morphologically identical to those of SLE in various diseases without any apparent relationship to SLE (Chandra, 1968; Moses, Glade, Kasel, Rosenthal, Hirshaut, and Chessin, 1968; Norton, 1969; Recher, Sinkovics, Sykes, and Whitescarver, 1969; Haas and Yunis, 1970; Feorino et al, 1970; Grausz et al, 1970; Pincus, Blacklow, Grimley, and Bellanti, 1970; Hurd et al, 1971; Garancis et al, 1971; Uzman, Saito, and Kasac, 1971; Eknoyan, Gyorkey, Dichoso, Martinez-Maldonado, Suki, and Gyorkey, 1972) . To our knowledge the evidence of the absence of detectable inclusions against the diagnosis of SLE is much stronger than the evidence of their presence in favour of the diagnosis. However, the rate of prevalence of the inclusions in the renal biopsies led us to reclassify our patients into three groups: (1) the group of patients with SLE in which the prevalence rate is very high (89% of the cases); (2) the group with renal transplants more than one year after transplantation in which the rate is high (73 % of the cases); and (3) the group of the other patients in whom the average rate of prevalence is 24-5 % and ranges from 15 to 300% when the percentage can be calculated. In the third group especially, the percentage of positive cases is certainly too low; some scattered inclusions may be located on the outside of the planes of sections examined. In the third group we included the immediate renal graft biopsies in 150% of which inclusions were detected.
If it was confirmed that the inclusions are not found in the renal biopsies of normal volunteers (Hurd et al, 1971 ) while they are found in the immediate renal graft biopsies, that would mean that the inclusions are not viral and that they are related to changes such as ischaemia occurring in the course of transplantation. The endothelial inclusions may possibly be observed in normal subjects too, but the number of volunteers who underwent biopsies may be insufficient for objective interpretation.
NATURE OF THE INCLUSIONS
The nature of the inclusions remains unknown. The hypothesis of viral origin is based only upon a morphological analogy with myxo-and paramyxo-RNA virus (Gyorkey, Min, Sincovics, and Gyorkey, 1969; Norton, 1969; Kawano et al, 1969; Grausz et al, 1970; Bloodworth and Shelp, 1970; Hurd et al, 1971) . Moreover those structures yielded to digestion by RNase but not by DNase (Gyorkey and Sinkovics, 1971) . Unfortunately until now it has not been possible to characterize the virus implicated in the process or even to ascertain that it actually was a virus and that despite a series of studies with a variety of morphological, immunological, and tissue culture techniques (Norton, 1969; Feorino et al, 1970; Pincus et al, 1970) . High titres of circulating antibodies against paramyxoviruses, non-myxoviruses RNA viruses, and DNA viruses (Pincus et al, 1970; Phillips and Christian, 1970; Hollinger, Sharp, Lidsky, and Rawls, 1971) (Talal, Steinberg, Jacobs, Chused, and Gazdar, 1971; Dixon, Oldstone, and Tonietti, 1971) or as an adjuvant, or as both (Hollinger et al, 1971) , and could participate in the hyperimmune state observed in SLE.
Other hypotheses to explain the nature of inclusions have been suggested: morphological changes related to a viral infection (Garancis et al, 1971) , non-specific changes in the endoplasmic reticulum resulting from cell injury (Chandra, 1968; Haas and Yunis, 1970; Pincus et al, 1970; Tisher et al, 1971) , or phagocytosis by the endothelial cells of immune complexes or of cellular material released in the circulation from injured cells (Haas and Yunis, 1970; Hurd et al, 1971) . However, the presence of the inclusions in the endoplasmic reticulum and the perinuclear space is in favour of a material produced by the cell rather than of phagocytosed material. The possibility that these structures, at least in lymphoid cells, may reflect the production of immunoglobulins has been also suggested (Uzman et al, 1971) . So far none of these hypotheses have been confirmed.
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